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Description 

This invention relates to therapeutically beneficial strains of bacteria, and particularly to strains of 
Lactobacillus acidophilus. 

5 L. acidophilus is a component ol the normal intestinal flora of most healthy human beings. The genus 
Lactobacillus is widely distributed in nature. Many species, such as L. bulgaricus and L casei, are found in 
dairy products, as well as in fruits and vegetables. Other Lactobacillus species are encountered in the 
intestinal tract of mammals and insects. For many centuries, lactobaciili have been used in milk and dairy 
products as fermentation organisms, producing yogurt and various types of fermented and soured milks, 

to curds and creams. The species of Lactobacillus used in the dairy industry is generally L. bulgaricus, 
although L acidophilus strains have been used fairly extensively as well. 

In recent years a number of studies have been carried out using L acidophilus strains isolated at North 
Carolina State University CNCSU"). These studies have yielded evidence that the NCSU strains, when 
ingested by humans or animals, produce beneficial effects on various functions of the gastrointestinal tract, 

is including the suppression or activation of chemical carcinogens in ihe large bowel, a reduction of fecal 
excretion of cholesterol (related to a reduced risk of large bowel cancer), and a reduction of gastrointestinal 
side effects of antibiotic therapy. 

The present invention features a new strain which exhibit a number of characteristics which render them 
beneficial to human health, and in particular render them useful in the treatment of the side effects of 

20 antibiotic therapy, ulcerative colitis, and constipation; in providing resistance to gastrointestinal colonization 
by pathogenic microorganisms and yeasts; in reducing fecal cholesterol excretion; and in reducing fecal 
estrogen excretion. 

The strains of the invention are characterized in that an average of at least 50, more preferably at least 
100. of the bacteria can adhere to one human small intestinal mucosal cell after a five mmute incubation of 

25 the bacteria with the cells. Preferably, the bacteria are further characterized in that they produce at least 3.5 
milliequivatents ("meg 11 ) of lactic acid per 10 1 ° CFU (colony forming units) in nutrient medium at 37* C per 
day; they are capable of proliferating at 37 "C in nutrient medium at a pH value ol 3.0; they are capable of 
proliferating in nutrient medium containing 0.1% oxgall bile; and they exhibit a generation time of less than 
one hour in nutrient medium at 37 'C. ("Nutrient medium" refers to any culture medium containing the 

oo nutrients required for the proliferation of L acidophilus bacteria.) 

The invention also provides a method for isolating strains of the invention from a sample containing a 
multiplicity of bacterial strains, involving carrying out, in any order, the screening steps of isolating bacteria 
of the species L. acidophilus, and associating the bacteria with gastrointestinal cells and selecting bacteria 
capable of adhering to the cells at a rate ol an average ol at least 50, and more preferably at least 100, 

35 bacterial cells per gastrointestinal cell in a five-minute coincubation period. The selection method also 
includes the steps of incubating bacteria of the sample in nutrient medium at a pH value of 3.0 end 
selecting bacteria which proliferate in that medium; incubating bacteria in nutrient medium at 37 -C and 
selecting bacteria that produce at least 3.5 milliequivalents ol lactic acid per 10 1D CFU per day; incubating 
bacteria of the sample in nutrient medium containing at least 0.1% bile and selecting bacteria which 

40 proliferate in that medium; and incubating bacteria of the sample with nutrient medium and selecting 
bacteria having a generation time of less than one hour at about 37 • C. 

Other features and advantages of the invention will be apparent from the following description of 
preferred embodiments thereof, and from the claims. 

45 Description of the Preferred Embodiments Strain Isolation 

Healthy human beings carry bacteria of the species L acidophilus as part of their normal flora, 
generally in concentrations of about 10 lactobaciili per gram ol intestinal contents; thus a healthy individual 
harbors in excess of 10 lactobacilB in his intestinal trad The first step in the method is to screen faecal 
so specimens from humans and select those in which high lactobaciili* concentrations are present. 

Next, these samples are screened using a procedure designed to isolate strains exhibiting the 
characteristics discussed in the Summary of the Invention, above, and which can briefly be summarized as: 

(1) Stability to acid 

(2) Stability to bile (a property previously identified as desirable by the Department of Food Science, 
an North Carolina State University) 

(3) Ability to attach avidly to mucosal cells of the human intestinal tract 

(4) Lactic acid production 

(5) Hardy jn vitro growth. 
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Stability to Acid and Bite 



Screening (or stability to bile, and for stability to a somewhat acidic environment, is accomplished as 
follows. LBS agar (described En J. Bacterid. (1951) 62, 132) is prepared, having the following composition, 
per liter: 



fCl 



15 



20 



35 



40 



50 



55 



Triptycose and Peptone 


10.0g 


Yeast Extract 


5.0g 


Ammonium Citrate 


2-0g 


Monopotessium Phosphate 


6.0g 


Dextrose 


20.0g 


Polysorbaie PO* 


1-Og 


Sodium Acetate Hydrate 


25.0g 


Magnesium Sulfate 


0.575g 


Manganese Sulfate 


0.1 2g 


Ferrous Sulfate 


0-034g 


Agar 


15.0g 



To 84 grams of powder of the above composition, dehydrated, are added 300 mi of tomato juice and 
800 ml distilled water and, following mixing, 1.32 ml acetic acid. 1.5 g oxgall bile is then added, and the pH 
adjusted to 5.5 using 1M HCI. Plates are stored in an anaerobic chamber 1-3 days prior to use and then 
used without autoclaving. Fecal specimens from healthy individuals are homogenized in water, under 
anaerobic conditions, and serial dilutions incubated on the plates for 4fi hours in an anaerobic chamber. The 
bacteria which proliferate on the plates are selected and screened further. This step eliminates many of the 
microorganisms in the sample. . 

Screening for stability to more acidic conditions is carried out using MRS broth (Difco; described in J. 
Applied Bacterid. (1960) 23, 130), of the composition: 



Bacto-Protease Peptone #3 


10.0Q 


Bacto-Beef Extract 


10-Og 


Bacio-Yeast Exlract 


50g 


Dextrose 


20.0g 


Tween 80 


1.0fl 


Ammonium citrate 


2.0g 


Sodium acetate 


5.0g 


Magnesium sulfate 


0.1 g 


Manganese sulfate 


O.OSg 


Disodium phosphate 


2.0g 



55g of powder of the above composition, dehydrated, is mixed with 1000 ml distilled water and 
sterilized by autoclaving for 15 min. a! 15 lb. The broth has a final pH value of 6.5 at 25 *C. The pH is then 
adjusted using 1.0 M HQ and, if necessary, 1.0 n iMaOH, and the broth filter sterilized. Baclena are 
Incubated in the broth for AS hours in an anaerobic chamber. Selected bacteria preferably can proliferate at 
pH below 3.5, preferably at pH 3.0. 

L acidophilus Selection 

The next screening step is the isolation, from me bacteria able to proliFeraie in acid and bile, of bacteria 
of the species L. acidophilus. This step is carried out using standard microbiological techniques. Adherence 

The next step is to test add and bile-stable bacteria for the ability to adhere to gastrointestinal cells- 
Human gastrointestinal cells are first isolated, by any convenient method. One technique involves the 
collection of the effluent from a patient with a well-functioning ileostomy by saline lavage. 

The saline effluent is collected in cold 1/10 volume buffer I (0.1% gelatin, 1% glucose, 500 mM sodium 
phosphate, pH 7.4). This solution is then filtered through #25 silk to remove clumps and debris and the 
small intestinal (ileal) mucosal cells collected by centrifugation at 100 x g for 10 min. The cells are then 
washed in buffer II (0.45% NaCI, 0.1% glucose, 0.01% gelatin, 50 mM sodium phosphate. pH 7.4) using the 
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same centrifuge <xmditions. Finally, the cells are resuspended in buffer II, 1/3 volume of tissue culture 
medium NCTC 135 is added, and the cells are stored at 4-C until use. Ileal cell number and viability are 
determined by Trypan Blue staining. The human ileal cells can be frozen in liquid nitrogen after the addition 
of 10% (v/v) glycerol. ...... 

5 The bacteria are grown -for 18 hours at 37 -C in MRS broil) with 6 uCi of 3 H-alanine and -^-leucine 
added. The bacteria are then washed in 5 volumes of phosphate buffered saline, resuspended En buffer II, 
and filtered through 2.0 u polycarbonate filters to remove clumps. The bacteria are then mixed with the 
human small intestinal cells, incubated at 37 *C. and samples taken 5 minutes later. The samples are 
placed on 2.0 u polycarbonate filters and the excess liquid removed by gentle suction. The Niters are men 

to rinsed, first with 2 ml then with 5 ml of phosphate buffered saline (pH 7.4). Using these filters the ileal cells 
and attached bacteria are retained but the Iree bacteria pass through. Controls include the reaction mixture 
without the human small intestinal cells. The radioactivity retained is determined by liquid scintillation. The 
bacterial specific activity is determined from the colony forming units calculated from the optical density at 
550 nm and the radioactivity retained by 0.2 u filters. The bacterial specific activity is used to calculate the 

numbers of bacteria bound. 

Bacteria which bind, according to the above procedure, at a rate of at least 50, and more preferably 
100, bacteria per gastrointestinal cell (representing approximately 10% of the bacteria contacted with the 
ceils) arc the desired bacteria. 

20 Lactic Acid Production 

Lactic acid production is measured by incubating bacteria in MRS broth or Scott Peptone Yeast Broth 
under anaerobic conditions and measuring lacttc acid at 8 or 24 hours using gas-liquid chromatography. 
Selected bacteria produce at least 3.5 meq. and more preferably over 4 rneq. of lactic acid per 1 0 CFU at 
55 37 °C in a 24-hour period. 

Hardy Growth 

The final screening step is the selection of bacteria which exhibit hardy growth in vitro, as measured by 
oo generation time. 5 x 10* CFU of bacteria are used to inoculate nutrient medium, e.g.. MRS broth, and CFU 
measured at 1 2 3, 4, 5, 6. 7, and a hours by plating 0.1 ml of diluted aliquots onto LBS agar and 
incubating plates for 48 hours at 37 «C under anaerobic conditions. Bacteria are selected which have a 
generation time, at 37 -C, of less than one hour, more preferably about 45 minutes. 

35 Screening Rationale 

Each step in the above screening procedure is designed to isolate strains possessing characteristics 
which render them capable of enhancing human health. 

Add and bile stability are important because the bacteria are ingested and must pass through the acidic 
40 environment of the stomach as well as the bile-containing small intestine, and they must be able to survive 
and proliferate under these conditions if the bacteria are to confer health benefits on the person ingesting 

^"Adherence is important because this property permits the bacteria to colonize and become established 
in the gastrointestinal tract. , , . . . . 

45 Lactic acid production is important because it is believed that the lactic acid produced by the bacteria is 
in part responsible for the beneficial effects of colonization of the gastrointestinal tract by the strains of the 
invention. Lactic acid is an antimicrobial substance, and its production by the strains of the invention can 
help them form a protective barrier to pathogens within the gastrointestinal tract. Lactic acid may also aid m 
the inactivation of carcinogens in the gastrointestinal tract. 

w Hardy in vitro growth is an important property because the strains ol me invention must be produced on 
a large scalifhiFdy growth is also an indicator that the bacteria will likely grow well in vivo as well. 

Characteristics of Strain GG 
sa One strain of the invention, designated G6, has the following characterics. 
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Aotd Stability 

The GG strain can grow at pH 3.0 up lo a concentration of 1 X 10' CFU. At higher pH's me growth is 
even higher, achieving 10 9 CFU at pH 5.0. 
5 in normal human gastric juice, the GG strain, starting at an inoculum ol 10* CFU, can survive, with less 
than 2 log decline in inoculum size, for at least 30 minutes at pH 2.5. 

Bacteria of the GG strain 11 0* CFU) were inoculated down a Levine tube directly into the slomach of a 
healthy volunteer. With gastric contents at pH 1.O-2.0, at least 1.000 organisms of the GG strain survived for 
a minimum of two hours. 

to 

Bile stability 

The GG strain could grow in oxgall bile at a concentration of 0.15% in LBS agar. 
jg Adherence to intestinal Mucosal Cells 

The table below shows the extent of adherence of bacteria of the GG strain to ileal mucosal cells. 



TIME OF EXPOSURE 


NO. OF BACTERIA BOUND 
PER INTESTINAL CELL 


5 minutes 
10 minutes 
1 5 minutes 


119 

235 
333 



25 



Lactic Acid Production 

The production of lactic acid was measured by gas liquid chromatography, following incubation of the 
GG strain in liquid nutrient broth. The following lactic acid concentrations were measured, at the given limes 
of incubation. 



TIME OF INCUBATION 


LACTIC ACID PRODUCTION 


3 hours 
24 hours 


1.53 meq/lO*CFU 
4.44 meq/l0 ,l> CFU 



40 Generation Time 

The GG strain exhibited hardy growth in vitro . Using an initial inoculum of 5 X 10 1 CFU in MRS broth, 
the strain showed a 40-fold increase in growth during a four-hour period, reaching a density of 2 X 10* 
CFU. Thus, during this four-hour period there were 5.2 generations, giving a single generation time of 45 
<5 minutes. 

Use 

The strains of the invention can be cultured on a large scale and used therapeutically, in lyophilized 
so form or in conjunction with a pharmaceutically acceptable carrier substance, and can be added to food 
products, particularly dairy products such as milk and yogurt, as has been done with L. acidophilus strains 
for many years. The bacteria of the strains, alone, in tood, or in other carrier vehicles, can be taken orally 
by a human patient in an effective amount (e.g., lOMO' 0 bacteria per person per day) to treat or prevent a 
variety of medical disorders, mentioned above and now discussed in more detail. Culture conditions are as 
as follows. 

A stock solution consists of sterile skim milk containing 10 10 CFU viable organisms. 1 ml of this stock 
solution is added to 2 liters of MRS broth. The vessel is placed in an anaerobic incubation chamber and 
grown overnight for 14 hours with general stirring at 37 *C The broth is centrifuged at 10,000 x g for 20 
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minutes, and the pellet is resuspended in 50-100 ml of sterile skim milk and stored at -80 'C 

In one particular mode of administration, 10* to 10'° organisms are added to milk, either in volumes of 
10 to 20 ml, or larger volumes, eg., 250 to 500 mt. The milk is administered once daily, so that 10? to 10™ 
CFU are given in a single administration. For animals, 0.2 to 1.0 ml of the stock milk solution is mixed into 
their food, so that they receive 10 ,J to 10 10 CFU ol the bacteria daily. 

Side Effects or Antibiotic Therapy 

Diarrhea is the major complication of antibiotic treatment occurring in approximately 10% of patients 
receiving antibiotics, particularly ampicillin. amoxacillin, cephalosporins, clindamycin, erythromycin, and 
tetracyclines. The strains of the invention can be used to treat antibiotic-induced diarrhea, in the same 
manner that L. acidophilus preparations have been used in the past In addition, the strains can be used, 
prior to or concurrently with antibiotic therapy, as a prophylaxis. Such prophylactic administration should 
occur within 24 hours of the antibiotic therapy. 

Ulcerative Colitis 

Idiopathic ulcerative colitis, also known as inflammatory bowel disease, represents a difficult therapeutic 
problem. The disease is rather common, and patients suffer recurrent attacks of diarrhea, which can appear 
on multiple occasions over years of active disease. At the present time the only therapies that have proven 
successful are salazosulfapyridine (SAS) and corticosteroids. Many patients relapse despite these 
treatments. In addition, the treatments themselves are associated with a high incidence of side effects. 

Several lines of evidence have suggested that the intestinal microflora is involved in this disease 
process, either as an initiator or as a determinant of symptoms. 

Bacteria of the strains of the invention can be administered, as described above for antibiotic side 
effects, to treat or prevent ulcerative colitis. 

Constipation 

Sluggish bowel action and chronic constipation arc major problems in cider people. Constipation leads 
to abdominal distention, cramps, and general malaise. The interest of the general public in promoting good 
bowel activity is reflected in the panoply of products available in the drugstore for alleviating this condition. 
These products vary from harsh laxatives, to short chain fatty acids, to various natural fiber products, such 
as pectins, lignins, gums, and mucilages. 

Cultured dairy products, yogurts, and soured milks have been employed throughout history to aid 

chronic constipation. . 

Bacteria of the strains of the invention can be employed alone, as described above, or can be admixed 
with a sub-therapeutic dose of lactulose, a synthetic disaccharide which has been used to treat constipation. 
The lactulose will be metabolized by the bacteria, enhancing their beneficial effect without producing the 
4Q side effects which are sometimes associated with therapeutic doses of lactulose. 

Colonisation Resistance 



20 



00 



35 



45 



50 



it has become apparent in recent years that colonization oF the gastrointestinal tract in humans provides 
a reservoir for dissemination of pathogenic microorganisms, especially in immunocompromised hosts. The 
intestinal microflora of healthy individuals can resist implantation of undesirable microorganisms through a 
number of internal control mechanisms. While these control mechanisms are poorly understood, the net 
result is relative stability of the human intestinal flora, with maintenance of the same types and same 
concentrations of bacteria over long periods of time. 

Through the impact of antibiotic treatment, undesirable microorganisms are able to colonize the 
gastrointestinal tract. Among the bacteria, these undesirable organisms include Pseudomonas. Enterobacter, 
Serratia. Klebsiella. Citrobacter and Proteus-Providencia. Fungi can also colonUe the gut, especially yeasts 
such as Candida. 

While healthy individuals can withstand intestinal colonization even during antibiotic treatment, im- 
munocompromised hosts face a serious threat in this circumstance. These undesirable microorganisms can 
invade the mucosa, producing septicemia and life-threatening illness. 

The clinical settings in which intestinal colonization with undesirable microorganisms become important 
include cancer, especially in those patients treated with potent chemotherapy; inherited or acquired 
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immunodeficiency syndromes; patients treated with corticosteroids for a variety of conditions; and recipients 
of organ transplants such as kidney, bone marrow, heart, and liver. There are also elderly, debilitated 
patterns who are colonized and eventually infected by these undesirable microorganisms. Among infants, 
admission to intensive care units often is associated with antibiotic treatment, poor nutritional status, and 
immunocompromising conditions. This group of high-risk children is also challenged by the problems or 
colonization with potentially pathogenic bacteria and yeasts. 

Maintenance of the natural resistance to overgrowth by undesirable microorganisms is known in the 
recent scientific literature by the term 'colonization resistance" (CR). Various ploys have been undertaken 
to either enhance colonization resistance or, alternatively, prevent overgrowth by intestinal microorganisms. 
Enhancement of CR is achieved by using antibiotics that produce only minimal effects in the composition of 
the normal intestinal flora, especially by maintaining the normal anaerobic components that seem to be 
responsible for resisting overgrowth by undesirable microorganisms. The alternative method is prevention of 
colonisation by administering oral antibiotics that essentially kill off any new entrants into the microflora. 
This method produces a "sterile" microflora, at least for short periods of time. 

While each of these methods to prevent colonUation has certain attractions, they are not necessarily 
effective. Relatively few therapeutic antibiotics are able to maintain tho CR. so this ploy is often unsuccess- 
ful. The other method involving administration of oral antibiotics produces many side effects of its own, and 
it is often unsuccessful since highly resistant microorganisms may colonize even in the presence of 
antimicrobial drugs. Thus, the problems of colonization by undesirable microorganisms in immunocom- 
20 promised hosts, whether adults or children, remains a major problem in modern medicine. 

Bacteria of the strains of the invention can be administered to patients, as described above, to provide 
CR in a benign way, since the bacteria have no intrinsic pathogenicity. Colonization of the intestine by this 
natural organism could prevent other pathogenic forms from entering the flora, while at the same time 
maintaining a relatively healthy intestinal environment 
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Cholesterol Excretion 



Considerable interest has been aroused in recent years in the fecal excretion of sterols, particularly 
cholesterol, since there may be a correlation with colon cancer. Studies in experimental animals, carried out 
30 over a decade ago, showed that chemically-induced colon cancer could bo augmented by increased 
excretion of cholesterol in the feces. 

it has been known for some time that cholesterol undergoes an enterohepatie circulation, resulting in 
intestinal reabsorption of some cholesterol and fecal excretion of the remainder. Within the large intestine 
cholesterol is subjected to microbial reduction to coprostanol and coprostanone. Most individuals excrete 
the majority of cholesterol as these reduced end products, but approximately 20% of people excrete mostly 
pure cholesterol, with only small amounts of the reduction product. 

While these animal studies were interesting, their relevance was not held to be significant, until clinical 
trials on cholesterol-lowerir^g drugs were published. These studies showed that the cholestcroHowering 
drugs, such as atroroid, were successful in reducing serum cholesterol levels and in reducing heart attacks. 
The corollary, however, was an increase in large bowel cancer, for the lowering of serum cholesterol came 
at the expense of increasing fecal cholesterol. These clinical trials verified the results seen in animals, 
whereby higher levels of fecal cholesterol were associated with increased risk of colon cancer. 

Bacteria of the strains of the invention can be administered to patients, as described above, to reduce 
the amount of cholesterol excreted in the patients' feces. 

45 

Estrogen Excretion 

improvements in laboratory techniques for measuring estogens have widened our understanding of 
these important sex hormones. Estrogens are produced largely En the ovaries and, to a lesser extent, in fat 
so and other tissues. "Hie major excretion of estrogens are via the urine. 

An important development in recent years is understanding the enterohepatic circulation of estrogens. It 
has been shown that as much as half of circulating estrogens are recycled throughout the bile into the 
intestinal tract, where they are reabsorbed into the body. Only 5% of estrogens are excreted in the feces. 

in order to be excreted in the bile, estrogens are conjugated, generally as a glucuruonide or sulfonate. 
55 These conjugated estrogens pass through the bile into the intestinal tract where they are deconjugated by 
intestinal bacteria and subsequently reabsorbed. 

The importance of the enterohepatic circulation was shown in studies by Adlercreutz et a!., in which 
Fecal and urinary estrogens were tested in women receiving ampicillin for a minor infection. This oral 
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antibiotic caused a 30% reduction in excretion ol urinary estrogens, with a concomitant increase in fecal 
e^cfeSn The explanation is that the antibiotic suppressed bacteria within the Interne respons,W 9 
(of deSrS 'he estrogens. This led to decreased intestinal reabsorb, and increased fecal exerebon 

° ,e S n s S tudie S have established that higher estrogen levels in urine and plasma are correlated with 
increaS risk of breast cancer. This appears to fit with the observation that vagetanan women, having tower 
ipvpis ol urine and plasma estrogens, have reduced rates of breast cancer. 

Ba^ a J drains of L invention can be admintetered. as described ^ * JTSS 
womenT lower the amount ol excreted estrogen; the same deconjugali,^ enzymes mvolved .n estrogen 
reabsorption are influenced by ingestion of L acidophBus. 

Deposits 

The QQ strain was deposited in the American Type Culture Collection. 12301 Parklawn Drive. RockviSe. 
Maryfand 02852 United States ol America, «, 15 April 1985 and has been given ATCC Access.cn No. 
53103. 



Claims 

20 1- 
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A biologically pure culture of a strain of bacteria deposited in the ATCC under Accession No 53103 
said Sa bling characterized in that an average of at .east 50 of said bacteria can adhere o one 
hu^n small intestinal mucosal cell after a five minute incubation of saW bactena w.th said eel . .n hat 
sTbaSS "at least 3.5 milliequivalents of lactic ac* per .0- Coiony ^^SS S 
* i f ^H!nm *i -*7T in a 24-hour period, in that saud bacteria are capable of proliferating in 
SI a I P» value ot 3 0 in that safl bacteria are capable of operating in nutrient 
Sg X 0.1 % bile in that said bacteria exhibit a generation time of less than an 
hour in nutrient medium at 37 • C. 

2. A culture according to claim 1 in which said bacteria have a generation time of 45 minutes at 37 ■ C. 

3. A culture according to claim 1 or 2 In which said bacteria are capable of proliferating in at least 0.15% 
oxgall bile in lbs agar. 

* a miiure accordino to claim 1 . 2 or 3. further characterized in that an average of at toast 100 of said 
LS a rcTa?hSTo onThuman small intestinal cell after a five minute incubation of said bactena 
with said celts- 

« a mamod of isolating a therapeutically useful strain ol bacteria deposited in the ATCC under Accession 
s^metSc f casing carrying out the following screening steps, In any order, on a sampie 

ao containing a multiplicity of bacterial strains: .^, h «, ie anti 

^isolating from said sample bacteria of the species Lactobacillus acdophHus, and 
b SSrtno t»cteria ofsaid sample with gastrin* cells and f^^'^tlls per 
(1) are capable of adhering to said cells at a rate of an average of at least 50 bacteria cells per 
gastrointestinal cell in five minutes of coincubation. 

45 (2) proliferate in nutrient medium at a pH value of 3.0, 

(3) proliferate in nutrient medium containing at least 0.1% bile, mrtrian t 
<4) produce at least 35 milliequivalents of lactic add per 10'° colony forming units in nutrient 
medii«nat37-Cina24hourperiod,and Mm *«,.c 
(5) exhibit a generation time of less than an hour m nutrient medium at 37 

A composition comprising a strain of bacteria as claimed in any one of claims 1 to 4 together with a 
pharmaceutically acceptable carrier substance. 

A composition as claimed in claim 6 wherein the pharmaceutical acceptable carrier substance is a 
dairy product food. 

A composition comprising a strain of bacteria as claimed in any one of claims 1 to 4 in a lyophilized 

form 
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9. A strain of bacteria as claimed in arty one of claims 1 to 4 for administration to humans or animals to 
have a beneficial therapeutic or prophylactic effect in the gastro-intestinal tract. 

10. A strain of bacteria as claimed in claim 9 for use in humans in combatting gastro-intestinal side effects 
$ ol antibiotic therapy. 

11. A strain of bacleria as claimed in claim 9 lor us in humans in the treatment of ulcerative colitis. 

12. A strain of bacteria as claimed in claim 9 for use in the treatment ol constipation. 
PatentansprUche 



15 



Biologisch reine Kulfcur eines bei der ATCC unter der Nummer 53103 hinteriegten Bakterienstemmes, 
dadurch gskennzeichnet, dafi im Mittel wenigstans 50 der Bakterien an einer einzigen menschlichen 
DQnndarrrrSchleimhauUelle anhaften kormen. nachdem eine funfminulige inkuMion der Bakterien mil 
den Zellen stattgefunden hat. daB die Bakterien in einer Zcitspannc von 24 Stundcn wenigstens 3.5 
Milliaquivalente Milchsaure je 10'° Kolonie bildende Einheiten (CFU) in Nahrmedium bei 37" C 
erzeugen. daG die Bakterien in der Lage sind. in Nahrmedium bei einem pH-Wert von 3,0 zu 
proliferieren, dafl die Bakterien in der Lage sind> in wenigstens 0,1% Galle enthaltenden Nahrmedium 
no zu proliferieren. und daS die Bakterien cine Qenerationszcit {Reproduktionszeit) von weniger als einer 
halben Stunde im Nahrmedium bei 37" C zeigen. 

2. Kultur nach Anspruch 1 . in der die Bakterien eine Reproduktionszeit von 45 Minuten bei 37- C haben. 

25 3. Kultur nach Anspruch 1 oder 2. bei der die Bakterien in der Lage sind, in wenigstens 0,15% Galle von 
Ochsengalien in LBS Agar zu proliferieren. 

4. Kultur nach einem der Anspruche 1. 2 oder 3. dadurch gekennzeichnet. daB im Mittel wenigstens 100 
der Bakterien an einer einzigen menschlichen Dunndarmzelle nach einer funfminutigen Inkubation der 

ao Bakterien mit diesen Zellen anhaften. 

5. Verfahren zum isolieren eines therapeutisch verwendbaren, bei der ATCC untcr der Nummer 53103 
hinteriegten Backterienstamms, bei dem die nachfolgenden Screening-Schritte in beliebiger Reihenfol- 
ge an einer Substanzprobe ausgefuhrt werden, die eine VielFaU von Bakterief*siarmnen enthalt: 

35 a) Isolieren von Bakterien der Spezies Lactobacillus aus der Substanzprobe und 

b) Koinkubicren der Bakterien aus der Substansprobe mil gastrointestinal Zellen und Seiektteren 
von Zellen, die 

(1) in dor Lage sind, an den Zellen mit einer mittleren Rate von wenigstens 50 Bakteneruellen je 
Gastrointestinal-Zelle innerhalb von 5 Minuten Koinkubation an2uhaften> 
40 (2) in Nahrmedium bei einem pH-Wert von 3,0 zu proliferteren, 

(3) in Nahrmedium, das wenigstens 0,1 % Galle enthalt zu proliferieren, 

(4) innerhalb einer Zeitspanne von 24 stunden wenigstens 3,5 Milliaquivalente Milchsaure je 10 
Kolonie bildende Einheiten in Nahrmedium bei 37 • C produzieren und 

(5) eine Generations^! von weniger als 1 Stunde in Nahrmedium bei 37* c zeigen. 
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zusammeoseteuno. die einen Bakterienstamm gemaB einem der Anspruche 1 bis 5 sowie eine 
pharmazeutisch vertrSgliche TrSgersubstanz aufweist. 

7. Zusammensetzung nach Anspruch 6, bei der die pharmazeutisch verwendbare TrSgersubstanz ein als 
so Nahrungsmittel vorgesehenes Molkereiprodukt ist 

8. Praparat, das einen Bakterienstamm gemafl einem cler AnsprUche 1 bis 4 in lyophilisierter Form 
enthalt 

55 9. Bakterienstamm nach einem der Anspruche 1 bis 4 zur Verabreichung an Menschen und Tiere zum 
Erzielen eines gunstigen therapeutischen oder prophylaktischen Eflekies in dem Gastro-infcestinal-Trakl. 
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10. Bakterienstamm nach Anspruch 9 zur verwendung bei Menschen bei der Bekampluog von gastro- 
intestinalen Nebenwtrkungen einer Antibiotika-Therapie. 

11. Bakterienstamm nach Anspruch 9 zur Verwendung bei Menschen bei der Behandlung von Colitis 
ulcerosa. 

12. Bakterienstamm nach Anspruch 9 zur Verwendung bei der Behandlung von Verstopfung. 
Revindications 

1. Culture biologiquement pure d'une souche bacterienne deposee a TATCC sou* le numero de depot 
53103 ladite souche de bactSries 4tant caracterisee en ce qu'un nombre d'au moms 50 bact6ries 
apparlenant a ladite souche peuveni adherer a une petite cellule de la muqueuse intestinale humaine 
au bout de cinq minutes tfincubation de ladite souche bacterienne avec ladite cellule, en ce que ladite 
souche de bacterids produit au moins 3,0 milOequivalents d'acide laciique par 10* UFC (Unties 
Formant des Colonics) en 24 heures dans un milieu nutritif a 37 -C en ce que ladite souche 
bacterienne est capable de proliferer dans un milieu nutritif a pH 3,0, en ce que la dite bacterie est 
capable de proliferer dans un milieu nutritif contcnant au moins 0,1% de bile et en ce que le temps de 
generation de ladite bacterie est de moins d'une heure dans un milieu nutritif a 37 *C. 

2. Culture seion la revendication 1 dans laquelle ladite bacterie a un temps de generation de 45 minutes a 
37 ♦C. 

3. Culture seion la revendication 1 ou 2 dans laquelle ladite bacterie est capable de proliferer dans du 
milieu agar LBS contenant au moins 0,15% de bile de boeuf. 

Culture seion la revendication 1, 2 ou 3 caracterisee de surcroft en ce qu'un nombre d'au moins 100 
bacteries appartenant a ladite souche pcuvent adherer a une petite cellule de la muqueuse intestinale 
humaine au bout de cinq minutes d'incubation de ladite souche bacterienne avec lesdites cellules. 

Methode d'isolement d'une souche bacterienne deposee a I'ATCC sous le numero de dep6l 53103 
utile d'un point de vue therapeutique, ladite methode comprenant les etapes de detection suivantes, 
dans un ordre quelconque, a partir d'un echantillon contenant plusieurs souches bacteriennes: 

a) I'isotement de respece Lactobacillus acidophilus a partir dudit echantillon de beefcnes, 

b) la co-incubation de bacteries dudit echantillon avec des cellules gastro-intestinales et la selection 
do bacieYies qui: 

{1} sont capables d'adherer auxdhes cellules a un taux de 50 cellules bacteriennes, en moyenne, 
par cellule gastro-intestioale en cinq minutes do co-incubation, 
(2) proliferent dans un mMieu nutritif a un pH de 3 A 
<3) proliferent dam un milieu nutrittl contenant au moins 0,1% de bite, 

<4> produisent au moins 3,5 mHliequivalents d'acide lactique par 10* UFC (Unites Formant des 
Colonies) dans un milieu nutritif a 37 * en 24 heures et 
(5) presented un temps de generation de moins dune heure dans un milieu nutritif a 37 -C. 

45 6. Composition contenant une souche bacterienne seion les revendi cations 1 a 4 ainsi qu'une substance 
pharmaceuiiquement acceptable utifisee comma support 

7. Composition seion la revendication 6 dans laquelle la substance pharmaceutiquement acceptable 
utilises comme support est un produit laitier. 

a. Composition contenant une souche bacterienne salon Tune des revendications 1 a 4 sous forme 
lyophilisee 



A. 



00 



40 



50 



9- Souche bacterienne seion rune des revendications de 1 a 4 destinee a §tre administree a Thomrne ou 
a des animaux dans un but therapeutique ou prophyiactique au niveau du systeme gastro intestinal. 

10. Souche bactsrienne seion la revendication 9 destinSe a Stre administree a Tnomme afti de combatlre 
les effets secondares de I'anfcbio-therapie au niveau du systeme gastro-intestinal 
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11- Souche bac*erieane $elon la revindication 9 destinee a etre administree a Womme dans le traitennent 
de ia rectocolite hemorragiqua 

12. Souche bacterisnne salon la revindication 9 destines a utre administree a rhomme dans Is traitement 
5 de la constipation. 
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